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Adenoviral vectors contg. one (or more) of adenovirus 

aene(s) under the control of transcriptional regulatory elements (TRE) 
with cell status- and cell type-specificity are described for cancer gene 
therapy. One adenovirus vector carrying the first gene 
(preferentially an adenovirus gene essential for viral 

replication like ElA, or E1B) and another adenovirus vector „ ftnt . ri hute 

carrying the second gene (generally a therapeutic gene that can contribute 
to killing of the target cell like another adenovirus essential 
gene or adenovirus death protein ADP gene) can complement each 
other and enable adenovirus to replicate in the specific target 
cells and kill them. The cell-status specific elements, generally related 
to a physiol. and/or environmental state in cancer cells, can be a hypoxia 
response element (HRE) of rat enolase-1 gene, or a cell cycle-specific TRE 
of human E2F1. The cell type-specific response elements such as 
prostate-specific antigen (PSA) -TRE contg. enhancer and promoter sequence 
of PSA gene is used to confer the tumor specific 
toxicity in gene therapy. Methods of constructing and using 
adenovirus vectors for ElA under the control of a enolase-1 gene 
HRE and PSA-TRE are provided. 
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AB An adeno virus (AV) vector, Ad.E2Fl-b-gal, was constructed that 
uses the E2F-1 promoter (bp -218 to +51) to drive expression of 
an Escherichia coli beta-galactosidase (b-gal, EC-3.2.1.23) gene placed 
in the El region of an El/E3-deleted AV vector. Transduction of 
proliferating C6 glioma cells by Ad .E2Fl"b-gal resulted in 
high-level expression of b-gal activity in a titer-dependent manner. To 
determine whether Ad . E2Fl~b-gal could mediate cell 
cycle-dependent transgene expression in vitro, C6 cells were 
serum-starved, transduced with Ad . E2Fl~b-gal or with 

Ad.CMV-b-gal (identical except for the presence of a cytomegalo virus 
early promoter rather than the E2F-1 promoter) and then 
re-exposed to serum. Results indicated that Ad . E2F1 

-b-gal-mediated transgene expression is induced following entry into 
and/or progression through the cell cycle. The tumor-selective 
properties of Ad ,E2Fl-b-gal were demonstrated by injecting 
directly into normal rat brains and rat brains with established C6 
gliomas. Further studies showed that the E2F-1 promoter was 
de-repressed in vivo, and this can be exploited to design vectors that 
mediate tumor-selective gene expression. (24 ref) 



